scattering in the temperature range 1 to 50 K. For samples with OH-content higher than 200 ppm, two features dominate the temperature dependence of the attenuation, namely an absorption peak around 20 K and a strong increase of the damping with decreasing temperature below 5 K. The results bear some similarities to the behaviour observed in glasses and have been accounted for by assuming relaxational and resonant phonon absorption processes. Several independent studies of OH -doped KCI crystals [1] [2] [3] have given evidence of an excess specific heat at low temperatures in these materials. For concentrations lower than 100 ppm, a Schottky anomaly was found, which was assigned to tunnelling states of the hydroxyl impurity. At higher concentrations, approaching the solubility limit, the excess specific heat increases monotonically with temperature up to 1 K. The measurements in reference [3] show a broad maximum of the excess specific heat centred at about 1.5 K. These results show the existence of a broad and flat density of states, which bears some similarities with that observed in glasses [4] . This « glass-like » behaviour has already been emphasized by several authors [5, 6] , who interpreted dielectric absorption and dispersion experiments on the basis of the two-level system [TLS] model used for the phenomenological description of similar experiments in glasses [7] . The [3] , which have nominal concentration of 0.5 and 1 %, respectively.
The samples were cut of parallelepipeds by cleavage and polished to get good optical transparency. We studied longitudinal phonons propagating along the (1, 0, 0) direction, for which a maximum coupling with OH -elastic dipoles can be expected. 3 . Results.
The measurements of the attenuation for the five samples are given in figure 1. Velocity measurements are plotted in figure 2 for samples 1, 4, 5 only for clarity.
In samples I and 2, corresponding to OH-contents lower than 8 x 1017 cm-3 the attenuation, due to anharmonic three-phonon interactions, becomes smaller than the experimental uncertainty below 30 K. Correspondingly, the velocity tends to be constant with decreasing temperature. In contrast, the attenuation curves for samples 3, 4, 5, having a hydroxyl content higher than 3.2 x 1018 cm-3, show a sharp maximum near 20 K. This absorption peak, which is a common feature for disordered solids in ultrasonic experiments [13, 14] , is original at hypersonic frequencies : To our knowledge, such a well-defined attenuation maximum has never been observed for frequencies higher than 10 GHz in solids. At almost the same temperature, a plateau is observed in the velocity curves for these samples.
The amplitude of the absorption peak seems to be proportional to the OH-concentration in samples 3 and 4; the non-observation of this peak in samples 1 and 2 having small hydroxyl contents is consistent with this proportionality. On the contrary, no sizeable variation of the amplitude is observed between samples 4 and 5 while the OH -content is twice in the second. This departure from proportionality seems difficult to explain. Uncertainties in concentration determinations can be at the origin of this observation. (b) From specific heat measurements [3] .
The second interesting feature on these curves is the strong increase of the attenuation with decreasing temperature. It should be noted that, below 5 K, the attenuation does not vary appreciably with hydroxyl content for samples 3, 4 and 5. In the same temperature range, the velocity shows no noticeable variation within the accuracy of the experiments. 4 . Discussion. figure 3 for sample 4 . The activation energy for the two samples is close to 50 K. With the same set of parameters, the temperature dependence of the velocity has been calculated for the two samples (see dashed line in Fig. 4 for sample 4). It can be seen in figure 4 that the addition of the relaxational process and anharmonic phonon-phonon interactions accounts well for the observed temperature dependence of the velocity. The values of the parameters would also predict a peak at a temperature of about 5 K for 60 MHz ultrasonic waves, in reasonable agreement with the measurements of Brugger and coworkers [9] .
It is tempting to make a connection between this value of the activation energy and the 32 cm -1 (46 K) level which is observed in infrared absorption and Raman scattering measurements [ 15, 16] . This level has been assigned to librational motions of the centre of mass of the hydroxyl molecule. The cusp observed around 14 K in the thermal conductivity of KCI : OH has been explained through a strong mechanism of phonon scattering related to this level [8] . We therefore suggest that the above mechanism is also at the origin of the relaxational process observed here. [17] ) at the same frequency. Either relaxational or resonant effects can be at the origin of such a strong phonon scattering mechanism.
The microscopic process involved in low-temperature relaxation mechanism of hydroxyldoped KCI crystals is the reorientational motion of OH -molecules [18] . The relaxation time determined for this motion is of about 10 -8 s at 1.3 K [19] . This time is very long, as compared to the period of the hypersonic phonons probed in our experiments (~ 0.3 x 10-10 s). It seems therefore very unlikely that these processes could be responsible for the strong acoustic absorption observed. Thermally activated mechanisms have proven inadequate to describe a number of previous studies of the OH T relaxation in alkali halides as, for instance, the electric field dependence of the relaxation time in electro-optical measurements and its variations with stress in dideetric loss experiments [18] . Furthermore, neither thermally activated nor phonon-assisted tunnelling relaxations would lead to the observed temperature dependence of absorption, namely an increase of the attenuation with decreasing temperature [20] . A similar effect has been observed by Brugger et al. [9] at ultrasonic frequencies. In order to explain the 1/TT dependence of the [21] . In highly doped samples, the temperature dependence of the specific heat [1] [2] [3] indicates a broadening of the distribution of the energy splitting of tunnelling systems, which most likely occurs from elastic and electric interactions [22] .
If we assume the low-energy excitations to be two-level systems according to the picture widely used in glasses, we can deduce the TLS density of states from the excess specific heat. Figure 5 shows the density of states n(E) calculated for samples having the same OH -concentrations as our samples 3, 4 and 5. As expected, a flat density of states extending up to 6 K is observed in the two samples with highest hydroxyl content, while a peak with a maximum around 400 mK and a width of about 1 K accounts for n(E) in sample 3 (OH-content : 3.2 x 1018 cm-3). On the other hand, the total number of two-level systems N = n(E) dE compares well with the impurity concentration. A definitive comparison between both quantities must be based on the actual three-level system model. In the following, the absolute value of n(E) will be considered as indicative only.
The longitudinal thermal acoustic waves of frequency ro/2 7r probed in Brillouin experiments carry a very low acoustic power, and the resonant absorption is therefore non-saturated. Then, the resonant attenuation calculated from the TLS model is given by [20] where n is the density of states with an energy splitting equal to ~cc~, p is the mass density, v is the velocity of acoustic phonons and M is the deformation potential for the longitudinal phonons. The Equation (1) predicts an co 2 variation of ares, while a comparison of our results to the ultrasonic measurements of reference [9] [23] T2 is the homogeneous transverse relaxation time of TLS. In the case of insulating glasses where T2 is very long as compared to the period of the acoustic wave, and under the further assumptions that ~(u ~ kT and n(E) is independent of energy, an explicit expression can be obtained for this integral. The temperature dependence of the velocity can then be calculated without need of any new parameter. None of the above assumptions are fully verified here. A numerical calculation of equation (2) 
